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(57) [Abstract] 

[Problem] Part such as IC automatic is inserted in printed circuit bo 
ard Those which are smaller than dimensional deformation of 
printed circuit board which uses thegjass cloth of plain weave are 
required 

[Means of Solution] Both warp direction and weft direction, it did ' 
not cross at least in 10 mm or greater top and bottom,at same time, it 
was put between by warp where weft yam isarranged alternately 
with nonintersectingpart of warp yarn and weft yarn, in order for the 
cross section structure to become 3 layers, it decreased dimensional 
deformation by using woven glass fabricwhich weaving is done. 
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[Claim(s)] 

[Claim 1] In warp direction in 10 mm or greater and weft direction 1 
0 mm or greater warp yam and weft yarn does not cross atleast at 
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least in top and bottom, at same time, is put between by thewarp 
where weft yarn is arranged alternately in nonintersecting part of 
theaforementioned warp yam and weft yam, woven glass fabric 
substrate for printed circ^t board which designates thatthe cross 
section structure is a 3-layer state as feature. 

[Claim 2] Woven glass fabric substrate for printed circuit board wh 
ich designates that it is a weave where the both selvages is chosen 
from plain weave, twill weave and satin weave in woven glass 
fabric substratewhich is stated in Claim 1 , as feature. 

[Claim 3] Putting interval in woven fabric surface which excludes b 
oth selvages, woven glass fabric substrate forthe printed circuit 
board which is stated in Claim 1 which possesses woven 
partamount which in warp direction had width of 2 mm or greater at 
least at leastin 2 mm or greater, and weft direction is chosen from 
plain weave, twill weave andthe satin weave. 

[Claim 4] Putting interval in warp direction or weft direction of wo 
ven fabric surface which excludes both selvages,the woven glass 
fabric substrate for printed circuit board which it states in Claim 1 
which possessesthe woven part amount which is chosen from plain 
weave, twill weave and the satin weave with width of 2 rrm or 
greater at least 

[Claim 5] Woven glass fabric substrate for printed circuit board wh 
ich designates that it is a ratio (warp yarn count X denier / weft yarn 
count X denier)0.7 to 1.4 of theglass amount of yarn of per 25 rrm of 
warp yam and weft yam in woven gl ass fabri c substrate which is 
stated intheQaim 1, 2 or 3 or 4 as feature. 

[Claim 6] In woven glass fabric substrate of Claims 1 through 5 prep 
reg for printed circuit board which designatesthat it ixrpregnated 
applied synthetic resin as feature. 

[Claim 7] Laminated board for printed circuit board which designat 
es that woven glass fabric substrate of Claims 1 through Sis 
designated as reinforcement as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, it is someth 
ing regarding woven glass fabric substrate which is a printed circuit 
boardand its reinforcement which can use electronic equipment, 
electric equipment, conputer and the comnunications equipment 
etc. 

[0002] 

[Prior Art] Glass fiber, that from heat resistance , dimensional stabili 
ty and electrical property or other reason whichare superior is 
widely used with electronics field, especially, as for thewoven glass 
fabric which glass raw fiber weaving has been done, demand that as 
thematerial for printed circuit board from characteristic which is 
superior is many. Recently, to printed circuit board, irounting 
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[0004] 



system which IC etc automatic isinserted increases. With this 
automatic insertion, it is necessary to decide positionwhere part is 
mounted accurately. On one hand, with production step of printed 
circuit board, drying and Hugh Ging or other heating etcof solder 
resist are acconpanied, printed circuit board is exposed to severe 
conditioa Because of this, dimensional deformation due to heat vis- 
a-vis printed circuit board, is causedand it has become problem for 
position where part ismounted to slip. Especially, when 
dimensional deformation differs concerning vertical, transverse, 
ardsotropyoccurs in vertical, transverse in process of printed circuit 
board Therefore, dimensional stability of printed circuit board, 
with present level becameunsatisfactory, printed circuit board which 
does not have anisotropy vis-a-vis the dimensional deformation 
became necessary. 

[0003] In order to solve this kind of problem, printed circuit board w 
hich designates theunidirectional substrate (It names below UD 
material. ) due to glass fiber as reinforcement is proposed 
production method and facility of printed circuit board which uses 
UD material for the for example Japan Unexamined Patent 
Publication Hei 1 -216829 nurcber, Japan Unexamined Patent 
Publication Hei 1 -216830 number, Japan Unexamined Patent 
Publication Hei 4 -270657 number, Japan Examined Patent 
Publication Hei 7 -90606 number,the Japan Unexamined Patent 
Publication Hei 8 -39686 number and Japan Unexamined Patent 
Publication Hei 8 -52183 number etc are disclosed But, as for 
production of printed circuit board which uses UD material as 
reinforcement, without stepping on conventional weaving process , 
varnish impregnation step and press step, fact thatit can produce is 
feature, but if individual facility is not made, itdoes not become, 
needs new facility investment. In addition, there is a unsolved 
problem even in technically, still there is acondition of prototype 
stage. Then, be able to use production method of printed circuit 
board which presently is usedgenerally, woven glass fabric 
substrate which possesses one direction characteristic which is a 
printed circuit board andits reinforcement which are superior in 
dimensional stability it was proposed by Japan Patent Application 
Hei 1 0 -42947number. But, cross section structure of woven glass 
fabric substrate due to this method is formed with bilayer 
structurewhich consists of warp yarn and weft yarn, in order to 
obtain dimensional deformation which ismade object, laminates 2 
woven glass fabric substrate at least, it is necessary for the cross 
section to make structure of 3 layers or more, labor catches in time 
ofthe press molding, at same time becomes factor of cost increase. 

[0004] 

[That development will solve, it tries problem] This invention be abl 
e to use production method of printed circuit board which presently 
isused generally, labor at time of press molding it can make 
therriranumdue to fact that cross section structure has 3-layer 
structure due to laminate ofthe one layer, at same time, material cost 
down it is possible* itdesignates offer of woven glass fabric 
substrate which possesses one direction characteristic which is 
aprinted circuit board and its reinforcement which are superior in 
dimensional stability as objective. 
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[0005] 

[Means to Solve the Problems] As for this invention, It is something 
which is formed in order to achieve theabove-mentioned objective, 
in warp direction in 10 mm or greater and weft direction thelO mm 
or greater warp yarn and weft yarn does not cross woven gj ass fabri c 
substrate of this invention, at least at least in thetop and bottom, at 
saire time, is put between by warp where weft yarnis arranged 
alternately in nonintersecting part of aforementioned warp yarn and 
weft yarn, itis a woven glass fabric substrate for printed circuit board 
which designates that cross section structure is a 3-layer state 
asfeature. In addition, woven glass fabric substrate of this 
invention is woven glass fabric suhstrate for printed circuit board 
whichdesignates that weave which is chosen from intermittently 
plain weave, twill weave and satin weave in both selvages and 
entire surface exists as feature. Furthermore, woven gjass fabric 
substrate of this invention is woven glass fabric substrate for 
printed circuit board whichdesignates that ratio (warp yarn count X . 
deni er / weft yarn count X deni er) of gj ass amount of yarn of per 25 
mm of warp yarn and weft yarn is arange of 0.7 to 1.4 as feature. In 
addition, before also laminated board for printed circuit board which 
designates theprepreg and woven glass fabric substrate which it 
inpregnated applied synthetic resin as thereinforcement is included 
in woven glass fabric substrate which was inscribed in this 
invention . 

[0006] 

[Rnbodimsnt of Invention] In warp direction at least in 10 mm or gre 
ater and weft direction warp yarn and weft yarn does notcross 
woven glass fabric substrate of Claim 1 of this invention, in top and 
bottom at least overthe 10 mm or greater, furthermore is put between 
between warp where theweft yarn in every 1 is arranged in top and 
bottom, designates that thecross section has had 3-layer structure as 
feature. 1 example of woven glass fabric substrate of this invention 
isshownin FigMre 1. 1 shows woven gjass fabric substrate of this 
invention in Figure 1, 2 theweft yarn 3 shows warp. X shows weft 
direction, Y shows warp direction Fact that length of a, b is 10 mm 
or greater in Figure 1 is thewoven glass fabric substrate of Claim 1. 
cross section of X direction which in Figure 2 is shown in Figure 1, 
thecross section of Y direction which in Figure 3 is shown in 
Figure 1 is shown. 1 1 shows X direction cross section of woven 
glass fabric substrate of this invention in Figure 2, the22 weft yarn 
33 shows warp. 1 1 1 shows Y direction cross section of woven 
glass fabric substrate of this invention in Figure 3, the222 weft yarn 
333 shows warp, usually case of plain weave, as shown in Figure 
4, thewarp 7 and weft yarn 6 in every 1 crossing in top and bottom, 
theweave is formed, but in case of this invention putting in place 
interval of 10 nmor greater at least, warp and weft yarn have crossed 
in thetop and bottom Because basis weight weight which is used 
for reinforcement for substrate as for theinserted number of per 25 mm 
of representative woven glass fabric of 30 to 200 gfac extent is 30 to 
6 0 extent, when thisis applied to woven gjass fabric of this 
invention, it means above approximately to 1 5 unit to cross in top 
and bottom It goes straight to one direction pullingparallel and 
others ti it is vis-a-visthe weft yam and weft yarn with portion of 
rectangle which issurrounded in circle in Figure 1, at least 
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concerning this portion, thepulling parallel and others ti it is it is 
possible fact that you see alsothe state where warp is piled to one 
direction Therefore, limiting to this portion, if you say, you can say 
that thereis nest desirable state, as reinforcement for metallized 
substrate. 

[0007] As for reason which is United in 10 mm or greater, is because 
chipfor substrate which, is installed in chip and IC card etc whichfor 
semiconductor package are seen in CSPandBGA and PGA is 
thelO mm or greater. In conciliation with chip to this portion, when 
it mounts, theeffect which is close to substrate due to ID material 
can be acquired As for upper limit which forms weave of woven 
glass fabric substrate of this invention, itis necessary press effective 
surface area in press to insert in consideration, reallyon 600 to 650 
extent being ipper Unit, range of preferably 10 to 400 mm extent is 
desirable. Recent printed circuit board has done miniaturization 
and those of size of the50 mm square extent increase from 25 mm 
square. In addition, it is not necessary to be a square as unit of the 
weave is good being a rectangle. Namely, value of a, b is good 
differing in Figure 1. 

[0008] Woven glass fabric substrate of Claim 2 of this invention is s 
omething which possesses theplain weave , twill weave and satin 
weave or other weave in both selvages in woven glass fabric 
substrate of Claim 1. As for woven gjass fabric substrate of Claim 1, 
also extreme plain weave is thougfcbecause it is a loose weave as 
weave, handling property always is not good As in order to 
improve this handling property shown in Figure 1, selvage part 4 
isprovided in both ends. As selvage, plain weave, twill weave 
and satin weave etc are possible, butthe weave most in point 
which has been done secure plain weave isdesirable. Also satin 
weave etc which makes change weave of plain weave isincluded in 
plain weave. Asforwidthof selvage part as for 2 mm or greater it is 
necessary at least Claim 3 of this invention, woven gjass fabric 
substrate of Qaim4 is something whichpossesses weave for 
intermittently plain weave, twill weave and satin weave or other 
filling in theentire surface which excludes both selvages of woven 
glass fabric substrate of Claim 1 and the Claim 2. Claim 1 , 
Excludes both selvages of woven glass fabric substrate of Qaim2 
regarding entire surface which, Because it is a loose weave as weave, 
when prepreg was drawn up withthe varnish impregnation step 
which accompanies rigid type drying oven, as it becomes 
something wherethe weaving width of weave is wide, with weight 
of resinwhich is impregnated sag of weft yarn is easy to occur in 
thepaint advancing direction and opposite direction, external 
appearance of prepreg which was drawn upalways is not good 
weave for filling where fixed interval or kind of internittently 
widthwhich in order to improve occurrence of sag at this 
prepregponpilation time is shown in Figure 1 extremely is narrow 
isprovided As weave of woven part 44 for filling, plain weave, 
twill weave and the satin weave etc are possible, but weave most in 
point which has beendone secure plain weave is desirable. Also 
satin weave etc which makes change weave of plain weave 
isincluded in plain weave. Concerning width of woven part, being 
little, if it is a 2 mm or greater, itis good, it is a range of preferably 5 
mm to 20 mm woven glass fabric substrate of Claim 5 of this 
invention is something which designates thatthe ratio (warp yarn 
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count X deni er/weft yarn count X denier) of gjass amount of yam of 
per25mnof warp yarn and weft yarn is a range of the0.7 to 1.4 as 
feature, ratio (warp yarn count X denier /weft yarn count X denier) of 
glass amount of yarn of per 25 mm of warp yarn and weft yarn with 0. 
7 or less, There is a problem which causes cutting not to withstand 
by tensionwhich depends on machine direction from fact that glass 
amount of yarn of warpdecreases, in coating process or varnish 
impregnation step of silane coupling agent, with 1 .4 or greater,there 
is a problem which pin hole occurs in prepreg which is 
producedfrom fact that density of weft yarn becomes rough in 
varnish impregnation step. In case of 7628 type which is used 
generally as woven glass fabric substrate for the printed circuit 
board, warp of per 25 mm, inserted number of weft yarn is 4 4 andthe 
3 2, warp/weft ratio is 1 .4. Therefore, loom which weaves woven 
fabric of 7628 type be able todivert gear and warp beamfor weft yarn 
insertion that way, woven gjass fabric substrate ofthe this 
invention can be produced in inexpensive. 

[0009] But, in order to obtain substrate where dimensional stability 
which is an efFectof this invention is good, it is desirable for 
warp/weft ratio to be range of the0.8 to 1.2, in order furthermore, to 
make difference of dimensional deformation ratio ofthe warp 
direction and weft direction small, it is desirable to put in range of 
the0.9tol.l. In addition, changing count of warp yarn and weft 
yarn, when you ram down, it isdesirable to put warp/weft ratio of 
insertion amount of yarn in same way in range ofthe 0.9 to 1 . 1 . As 
glass fiber which is used for woven gjass fabric substrate of this 
invention, are used fronnntil recently as reinforcement of substrate 
for printed circuit glass fiber whichdesignates E glass , S glass , D 
gjass and Q glass or other Si02 which as themain component can 
be used glass fiber of range of 3 to 13 pm can be used as filament 
diameter. When it is smaller than 3 pm, when weavability or other 
workability is bad, is largerthan 1 3 |Jm, drilling behavior when it 
makes substrate decreases. Generally, range of 5 to 9 pm is 
desirable, glass fiber of 20 to 2 5,0 00 denier can be used as count. 
When a thicker yarn is used, because weaving efficiency rises, there 
is amerit in economical , but because it becomes weave where endin 
order on other hand, unravel prevention to do is rough, selvage of 
thewide width becomes necessary. Therefore, thickness of yam of 
range which can do unravel preventionwith 2 mm extent is desirable. 
In order to obtain effect of unravel prevention, it is necessary for 
the3 time or greater weft yarn to be interwoven to transverse 
direction at least. As quantity from of yam there is not especially 
restriction, butfromone whose number is small is desirable. It is a 
usable even with cotwisted yarn. 

[0010] Bundle binder of starch-based of public knowledge can be u 
sed to converging of thegjass fiber which is used for this inventioa 
twisted it does glass fiber strand which converging is done and 
makes theyarn and or while it is a untwisted weaving it does, 
woven glass fabric substrate in this case hot degreasing is done by 
conventional method , surface treatment isdone after that by silane 
coupling agent . As silane coupling agent, you can use those of 
prior public knowledge appropriately. Any representative things 
can list for example vinyl trichlorosilane , vinyl trimethoxysilane, 
Y-gJycidoxy propyl trirrethoxysilane , y-methacryloxy propyl 
trimethoxysilane ,the y-aninopropyl triethoxysilane , y-{2 - 
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aninoethyl) arrinopropyl trimethoxysilane ,N-(3-(N -vinyl 
benzylanino ethyl) -7 -arrinopropyl trimethoxysilane * 
hydrochloride , N -phenyl -y-airinopropyl trimethoxysilane , y- 
chloro propyl trimethoxysilane , y-mercapto propyl 
trimethoxysilane , the vinyl triethoxysilane and (3 -(3, 4 -epoxy 
cyclohexyl) ethyl triirethoxysilane etc as silane coupling agent of 
prior public knowledge, silane coupling agent is used with 
concentration of 0.0 1 to 5 weigfa % usually as solution ofthe nixed 
solvent of solution , or water and these organic solvent of aqueous 
solution orthe alcohols, ketones, glycols, ethers and 
diirethylformarride or other organic solvent. Range of 0.001 to 0.5 
weigjl % is desirable quantity of silane coupling agent 
whichdeposits in surface of glass fiber ( solid component standard ) 
as, furthermore it is a range ofthe preferably 0.01 to 02 wt%. 

[001 1]' Without using bundle binder of starch-based, as glass fiber 
which is used forthe this invention, it is possible also to use bundle 
binder of synthetic resin type. With for example amine addition and 
ethylene oxide addition those which epoxy resin modified aredone. 
It designates those etc which urethane resin modified are done as 
themain component, combines also silane coupling agent in bundle 
binder. In this case, it is not necessary to remove bundle birder, it 
can throwthe woven glass fabric substrate which weaving is done, 
to prepreg step that way. If as for woven glass fabric substrate of 
this invention, as for thickness it is a range ofthe 0.03 to 0.4 mm, if 
tobegpod,itisarangeof25to400gfa2 as mass, itis gpod If 
generally, it is a loom which is used for weaving of woven glass 
fabricthe weaving is done woven glass fabric substrate of this 
invention as loom which, there isnot especially restriction, can use 
air jet loom and shuttle loom and the rapier loom etc. When selvage 
is provided separately, portion of ear and thetension uneveimess of 
warp due to difference of tissue ofthe portion of area in order to 
absorb, tensioncontrollerisinstalled,thebeamforportionofearand 
beam for portion of area areinstalled separately, it is necessary to 
devise method or other means which therespective tension is 
controlled. In addition, concerning when weave for filling is 
providedseparately in woven fabric entire surface which excludes 
both selvages amount in order toprevent sag of weft yarn, it is 
necessary to devise meansdue to aforementioned method in same 
way as case where the selvage is provided separately, prepreg of 
Claim 6 of this invention is drawn up, impregnating theepoxy resin 
or polyiiride resin or other synthetic resin in woven glass fabric 
substrate of this invention As synthetic resin, thermosetting resin 
or thermoplastic resin can be used, but when point of 
impregnabilityis considered, thermosetting resin is desirable. It can 
use epoxy resin, polyiiride resin, polyester resin , phenolic resin 
or other alone or nixed resin asthe thermosetting resin which is 
used for this invention These thermosetting resin with solvent 
type and are good with sol ventless type. In addition, you can use 
those of prior public knowledge appropriately as epoxy resinwhich 
is used for this invention digiycidyl ether of for example 
bisphenol A, digiycidyl ether of bisphenol F, you can list 
broninated epoxy resin and polyglycidyl ether etc of novolak resin 



[0012] usually, curing agent (promoter) is jointly used in these ep 
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oxy resin , can listthe anine type , acid anhydride-based and 
epoxy or other curing agent (promoter) as these curing agent 
(promoter). As curing agent of anine type, you can list 
diethylenetrianine , triethylene tetranine , the diethyl arrinopropyl 
amino, tetraethylene pentanine , aliphatic polyethertrianine, 
dicyanodianide , 4, 4' -methylene dianiline (MDA), them- 
phenylenedianine (MPDA), 4, 4 f -di amino biphenyl sulfone , 2, 6- 
di anino pyridine (DAP), 33.3 % MPDA -33.3 % MDA -33.3 % 
i sopr opyl MDP A, 40 % MDA -60 % di ethyl MDA , the40 % MPDA - 
60 % MDA , anino polyarride , 2 -ethyl -4 -rrethyl imidazole , 2, 4 
and 6 -tris (dimethylanino ethyl) phenol etc In addition, you can 
list phthalic acid anhydride, hexkiydrophthaloyl anhydride , 
nadic methyl anhydride , dodecyi succinic acid anhydride ,the 
chlorendic anhydride, trimellitic acid anhydride 9 maleicacid 
anhydride, succinic acid anhydride , methyl tetrahydrophthalic 
acid anhydride , 3, the 3' , 4 and 4 -benzophenone -tetracarboxylic 
acid dianhydride etc as curing agent of acid anhydride-based 



[0013] Furthermore you can list butyl glycidyl ether , heptyl glycid 
yl ether , octyl glycidyl ether , allyl glycidyl ether ,the p -t-butyl 
phenyl glycidyl ether , phenyl gjycidyl ether and cresyl glycidyl 
ether etc as curing agent of epoxy. You can use those of prior public 
knowledge appropriately as polyiiride resin which isused for this 
invention. Making representative ones, Kelinide [Rhone- 
Poulenc Ltd make], "Kind" [Dupont Ltd make] ,youcanlist 
Kapton [ Dipont Ltd make] and BT resin [Mitsubishi Gas 
Chemical Co., Ltd make] etc. You can use those of prior public 
knowledge appropriately as phenolic resin which isused for this 
invention Making representative ones, you can list novolac type 
phenolic resin, resol type phenolic resin, hydrocarbon modified 
phenolic resin , the silicone resin modified phenolic resin and 
epoxy resin modified phenolic resin etc. It does and method which 
impregnates resin in woven glass fabric substrate, withthe 
conventional method resin content range of 20 to 70 % is desirable, 
laminated board of Claim 7 of this invention is something which 
designates thewoven glass fabric substrate of this invention as 
reinforcement, it is possible to at least one of the surface, to have 
possessed electrically conductive metal foil layer which consists of 
copper , the gold and silver etc. It can form this kind of electrically 
conductive metal foil layer, with press method or other 
conventional method . laminated board of also, this invention may 
be something which has inner layer wiring, laminated board which 
possesses these electrically conductive metal foil layer is ideal as 
printed circuit board or other material. 

[0014] Because if woven glass fabric substrate of uni directionality i 
s used, you say laminated board of thethis invention, concerning 
portion which warp yarn and weft yarn does not cross in thetop and 
bottom it possesses effect which is similar to those which use 
thelJD sheet as reinforcement. Therefore, like conventional plain 
weave because constraining effect for yarn due to thefact that yarn 
rises and falls in every one is little, inpregnabilityof resin is 
improved, as a result, laminated board where heat resistance andthe 
dimensional stability are good is acquired In addition, in sane way 
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as case of UD sheet, laminated board wherethe surface smoothness 
is good is acquired Concerning dimensional stability, with effect 
due to unidirectional material and effectdue to fact that 
impregnability is irrproved being piled up, gpod larrinated boardof 
dimensional stability is acquired Furthermore, as for woven glass 
fabric substrate of this invention, because number of times whichthe 
warp yarn and weft yarn crosses i n top and bottom i n regard to those 
which do not havethe selvage or weave for filling, is little, 
insertion number it ispossible, comparing when it is a conventional 
plain weave dense woven fabric substrate of weavecan be acquired 
In addition, dense woven fabric substrate of weave can be acquired 
by using theyam of fine count for warp in regard to those which 
have the selvage and weave for filling, woven glass fabric of 
conventional plain weave is shown in Figure 4, but 8 is theportion 
where warp yarn and weft yarn is piled, 9 is gap portion which 
issurrounded in warp yam and weft yarn With woven glass fabric 
substrate of this invention, because this empty wall amount can 
bemade small, when in laminated board hole-opening doing with 
laser li^it, theenergy loss of laser ligfrt can be made little. 

[0015] 

[Working Example(s)] You explain below, concerning Working Exa 
mple of this invention Furthermore if you do not specially mention 
% and parts of textbelow, weight % and parts by weight are meant 
respectively. 

< Working Example 1> 

(1) Production of woven glass fabric substrate 

.circle- 1. . weaving of woven glass fabric substrate 

As woven glass fabric substrate, 

Warp ECE225 1/0 glass yarn 

Weft yarn ECE225 1/0 glass yarn 

Warp insertion Mathenical Formula 5 9/25 rrm 

Weft yarn insertion nunfcer 59/25 mm 

Mass 105 g/rra 

Thickness 0.10 mm 

Length of nonintersecting part amount of warp yam and weft yarn 
Machine direction 350 mm 
Transverse direction 350 mm 

As for weave of selvage with plain weave as for selvage width 5 mm , 



Weaving it did with condition and acquired woven glass fabric sub 
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[0018] <mmm2> 

ECE2 2 5 1/0 

ECE110 1/0 tf^X* 



strate. 

[00 1 6] xircle-2.. surface treatment of woven glass fabric substrate 

This silane coupling agent 0.5 % (solid component) and acetic acid 
3.0 % after acquiring aqueous solution which iscontained, process 
liquid which contains silane coupling agent including 
somewhatrrethanol, was adjusted in this aqueous solution making 
use of N ~P -(N -vinyl benzylanino ethyl) -y-arrinopropyl 
trimethojiysilane* hydrochloride [ Dow Corning Toray Silicone Co. 
Ltd (DB 69-066-9486) make; SZ-6032] as thesilare coupling agerrt. 
Next, hot degreasing after doing woven glass fabric substrate which 
is acquired with the.circle-l. 5 it soaked in above-mentioned process 
liquid, in order to become thepickup 30 % making use of mangle, 
wrung liquid after doing, thermal drying doingwith 1 10 °Q silane 
coipling agent it acquired woven glass fabric which deposits in 
thesurface. 

[0017] .circle-3.. Production of prepreg 

It soaked above-mentioned woven glass fabric substrate, in epoxy re 
sin varnish (G -10 formilation) of tihebelow-mentioned composition, 
preliminary drying did and made prepreg of resin content 50 %. 

[composition of epoxy resin varnish] 

*Epikotel001 ***80 parts 

[ Yuka Shell Epoxy K.K. (DB 69-068-8882) irake] 

*Epikotel54 ***20part 

[ Yuka Shell Fpoxy KK. (DB 69-068-8882) make] 

* dicyanodiarride * * * 4 part 

* benzyl dimethyl amine ** 0.2 part 

* dimethyl formamide ***3 Opart 

.circle-4.. Production of laninated board 

Above-mentioned prepreg one layer , furthermore you repeated tteco 
pper foil of thickness 1 8 |jm to top and bottom, thermofonring you 
did with fixed method andacquired copper foil-clad laminated board 
of thickness 0. 1 mm in order for intersecting portion of woven 
fabric substrate not to enter, it cut oftthe laninated board which is 
acquired, in 300 nmX 300 mm. 

[0018] < Working Example 2> 

As woven glass fabric substrate, 

Warp ECE225 1/0 glass yarn 

Weft yarn EC El 10 1/0 gjassyarn 
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Warp insertion number 53/25 mm 
Weft yarn insertion number 30/25 mm 
Mass 105 g/rri2 

Thickness 0.1 mm 

Length of nonintersecting part amount of warp yam and weft yarn 
Machine direction 350 mm 
Transverse direction 350 mm 

As for weave of selvage with plain weave as for selvage width 5 mm 

Other than using glass weave substrate which weaving is done prep 
reg of the resin content 50 % was acquired with condition with as 
similar to Working Example 1 . This prepreg copper foil of ore layer, 
and thickness 1 8 )jm was laminated in theboth surfaces, copper foil- 
clad laminated board of thickness 0.1 mm was acquired This 
laminated board was cut off in size of 300 mmX 300 mm 

[0019] < Working Example 3> 
As woven glass fabric substrate, 
Warp ECD450 1/0 glass yarn 
Weft yarn ECD450 1/0 glass yarn 
Warp insertion number 53/25 mm 
Weft yarn insertion number 5 3 /25 rrm 
Mass 48 g/rrQ. 

Thickness 0.06 mm 

Length of nonintersecting part amount of warp yarn and weft yarn 
Machine direction 350 rrm 
Transverse direction 350 mm 

As for weave of selvage with plain weave as for selvage width 5 rrm 

Other than using glass weave substrate which weaving is done prep 
reg of the resin content 60 % was acquired with condition with as 
similar to Working Example 1. This prepreg copper foil of one layer 
and thickness 18 (Jm was laminated in theboth surfaces, copper foil- 
clad laminated board of thickness 0.06 nxn was acquired This 
laminated board was cut off in size of 300 mmX300 mm. 

[0020] < Working Example 4> 
As woven glass fabric substrate, 
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Warp ECD450 1/0 gjassyarn 
Weft yam ECE225 1/0 gjassyarn 
Warp insertion number 5 3 /25 mm 
Weft yarn insertion number 27/25 mm 
Mass 48 g/ira 

Thickness 0.05 mm 

Length of nonintersecting part amount of warp yarn and weft yam 
Machine direction 350 mm 
Transverse direction 350 irm 

As for weave of selvage with plain weave as for selvage width 5 mm . 

Other than using glass weave substrate which weaving is done prep 
reg of the resin content 60 % was acquired with condition with as 
similar to Working Example 1 . This prepreg copper foil of one layer 
and thickness 18 (jm was laminated in theboth surfaces, copper foil- 
clad laminated board of thickness 0.06 mm was acquired This 
laminated board was cut off in 300 mmX 300 mm 

[0021] <Conparative Example 1> As woven glass fabric substrate, 
WEA1 16E [ Nitto Boseki Co. Ltd (DB 69-053-9622) make] was 
used 

Use yarn ECE225 1/0 gjassyarn 
Warp insertion number 6 0/25 mm 
Weft yarn insertion number 5 8 /25 mm 

Mass 105 g/m2 

Thickness 0.1 mm 

With condition other than using woven glass fabric substrate whic 
h plain weave weaving is done theprepreg of resin content 50 % 
was acquired with as similar to Working Example 1. Making use of 
this prepreg one layer, copper foil of thickness 18 urn was repeated 
to theboth surfaces, copper foil-clad laminated board of thickness 0. 
1 mm was acquired 

[0022] <Corrparative Example 2> As woven glass fabric substrate, 
WEAD5E [ Nitto Boseki Co. Ltd (DB 69-053-9622) rmke] was 
used. 

Use yarn ECD450 1/0 glass yarn 
Warp insertion number 6 0/25 mm 
Weft yarn insertion number 4 6 /25 mm 
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[0024] 

an 



Mass 48 g^rrG 

Thickness 0.05 rrm 

With condition other than using woven glass fabric substrate whic 
h plain weave weaving is done theprepreg of resin content 60 % 
was acquired with as similar to Working Example 1. Making use of 
this prepregone layer, copper foil of thickness 18 [im was repeated 
to theboth surfaces, copper foil-clad laminated board of thickness 0. 
lnm was acquired 

[0023] Dimensional deformation ratio was measured concerning cop 
per foil-clad laminated board which is acquired with theWorking 
Example 1,2, 3, 4 and Conparative Example 1, 2. measurement 
result is shown in Table 1 . 

<EXmensional deformation ratio measurement method> Adninisterin 
g etching to copper foil-clad laminated board, it removed copper foil 
which is inthe both surfaces of respective laminated board, after that* 
with 170 °Cmeasured dimensional deformation after 3 0 nin cure. 
Furthermore it calculated copper foil-clad laminated board of 
dimensional deformation ratio collarsoughl as standard . Result is 
shown in Table 1. 

[0024] 
[Table 1] 
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[0025] As been clear from Table 1, it is superior in dimensional stabi 
lity inconparison with gjass fiber-reinforced epoxy resin laninated 
board which is acquired with Comparative Exanple 1 and 
Conparative Exanple 2 regprdingpach glass fiber-reinforced epoxy 
resin laninated board which is acquired with Working Exanple 1 
and Working Exanple 2, Working Exanple 3 and Working 
Exanple 4,it understands that it is not anisotropy in also, machine 
direction transverse direction. 

[0025] As above explained, laninated board which uses woven glas 
s fabric substrate of this invention makesthe printed circuit board 
which it can correspond to mounting system which IC etc 
theautomatic is inserted possible by from fact that for dimensional 
stability it issuperior, using woven glass fabric suhstrate of this 
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[Brief Explanation of the Drawings)] 

[Figure 1] Front view which shows one example of woven glass fabr 
ic substrate of this inventioa 

[Figure 2] Qoss section of X direction of woven glass fabric substra 
te of this invention 

[Figure 3] Qoss section of Y direction of woven glass fabric substra 
te of this invention 

[Figure 4] Enlarged planar view of conventional woven glass fabric 
substrate. 

[Explaration of Reference Signs in Drawing?] 1, 1 1, 1 11. woven gl 
ass fabric substrate of this invention 2, 2 2, 2 22. weft yarn 3, 33, " 
333. warp 4, selvage part, 44. woven part for filling 5. 
conventional woven glass fabric substrate. 6. weft yarn 7. warp 8. 
overlapping part of warp yam and weft yarn 9. gap 

[Figure 1] 
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[Figure 4] 
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[Figure 3] 
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